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U Canal -will be the next gret
Americans will do it. J

» American contractors will execi

linery. American commerce will
puma! has repeatedly pointed out
?oessity, and the time has now cor

w~m
' T Is now universally adm'ttedthat a short cut must

Sjjwkte. be made for ships between
i) the Atlantic and the PaJHHfwclflc. At the coming sessionof Congress bills in favorof three canal projects

will probably be introduced
e /Panama canal, the Tehuantepec ship
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-oad and'the Nicaragua canal,

dlnce 1826. when the first party of Americanengineers penetrated the tropical wil- I
J derness of Nicaragua, every part of the

country south of Mexico has been carefully
IUf examined. The United States, Europe and

Mexico have been Interested. Elaborate

maps have been made, volumes of scientific
data compiled and every engineering prob I
lem has been studied and d'scussed.
The scheme has been a diplomatic questionfd\r over three-quarters of a century. I

Several; times the United States and Englandhaive been on the verge of declaring
war ovey the possession of Nicaragua. Each
realized ^-the Importance of that country if
a canal wto built.

eral Grant was an ardent supporter
canal on account of Its value from a

al standpoint. Admiral Daniel Ammen

i, voted many years of his life to the question,.personally visiting Central America.
James ,B. Ea&« became so Interested lu

his ship ^railroad scheme that he died from
overwork uponItCommodoreVanderbilt paid the expenses
of a survey out of his own pocket. Admiral
®. H. Seymour, of the British Navy, vislt^

Central America, and in 1892 predicted
Se Nicaragua Canal would be built within

j. ,enty-five years. He saw only the m'le
of canal dredged out at its eastern end.
the eleven miles of tramway built by the
JJlcaragua Construction Company, and the
breakwater and machine shop built before
the company was caught in the Baring
panic. It had spent $4,000,000 In prellmi

ry work. ^

Naval officers agree that fcith the Ameroaflag flying over Hawaii, the Ph'liptwand Ladrones, we need twice as many
sete to place us on a strong footing as

^ot&jrajph Thet Shows.tha Vein;
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i tabes for Mi
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) is S®W»
anerica by means of the Nicaragua
it engineering feat.
American skill and ability will plan
ite it with the aid of American ma- 1

make it a profitable venture? The
that this is a naval and commercial
ne to dig the canal.

we would with a canal bv which a fleet can
be quickly transferred from the Atlantic
to the Pacific coast, and vice versa. Withoutbreaking cargo, coal, ammunition and
other supplies could be sent through the
canal to the stations in the Pacific, and
bodies of troops by the same route, much
cheaper than by rail.
Every commercial body In the United
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States wants the canal In order to shorten
the distance to the Pacific coast and Easternmarkets and to place us in a> better positionto 6ell goods in competition with
Europe. The iron and steel producers say
they can undersell the world in Japan and
China, for Instance, if they can have a

Central American ship route. Southern cottonworkers. Western food raisers and machinerymakers say they can more than
double their sales in California and the
Orient.
The price of Eastern coal on the Pacific

coast would be cut In two. New York and
New England would quadruple their trade
with the country beyond the Rockies. The
canal would make San Francisco one of the
great cities of the world.
Experts place the tonnage of vessels

going by the Central American route at 6,000,000to 8,000,000 yearly, which at
the Suez rate of toll, $1.90 a ton, would
pay Interest on $100,000,000 In 4 per cent

bonds and leave enough for a dividend of
at least 6 per ceDt. J

The Nicaragua Route.
From Cape Horn to the Arctic Ocean a

continuous mountain chain rears its peaks
between the oceans, under various names.
In Nicaragua occurs a freak of nature. The
mountain range Is broken and depressed In
nlpvnHi-in Two trrp.il- lakes. Nicaragua and
Managua, depress the continental backbone
and furnish the lowest level between the
At'antic and Pacific oceans, from Cape
Horn to the Arctic Ocean.152% feet
above mean sea level. The next lowest is
at Panama, 295 feet, and Tehuantepec has
an elevation of 855 feet.
The Nicaragua Canal may be briefly describedas a summit level of navigation in

fresh water, 153% miles long, 110 feet
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above the sea level, reaching within three
and one-half miles of the Pacific and
twelve aDd three-quarter miles of the AtlanticOcean. The total length of navigationis 169^4 miles; there will be three l'ft
locks at each end of the summit level.
Think of a vessel climbing over 110 feet

in a distance of 170 miles. Suppose you
were on the deck of a steamship of 10,000
tons and were lifted forty feet in the air
by immense locks of stone, which held a

wall of water that height. Such an undertakingseems stupendous, and the average
man would say that it could not be accomplished.Some of the best engineers in
this country, however, say that it can be
done.
For miles huge machines must dig away

loose rock, sand and mud and force it
through pipes some two or three miles
away. For many miles machines must
scrape out the bed of the river and lakes
along the line of the canal. Some of these
great dredges would dig out from C 000 to
8,000 cubic yards of material every twentyfourhours. Thousands of men must work
with picks and shovels where the machines
cannot stretch out their giant arms and
dig away at the canal bed.
The reason the Niearaugua route is the

best one is that a water way has been
found that requires canal digging for the
shortest distance. You can leave the CaribbeanSea In a steamer the size of one of our

small coasters, and can go to a point
where you can reach the Pacific
Ocean by walking three hours at a moderategait. It is but twelve miles distant. If
your steamer has a mast fifty feet high, by
climbing to the top of this mast you can

see the blue line of the Pacific in the distance.
The natural part ol tne canai is rormea

by the San Juan River and Lake Nicaragua,
of which it is an outlet. The lake is a

oasln in the Central American Plain, filled
with fresh water ranging from 10 to 240
teet in depth, and is 110 miles in length,
its outlet is not less than 400 feet wide at

iny point, and varies from 12 to 50 and 60
feet in depth. But at one point of the

river, and oniy a few miles from the Atanticcoast, an earthquake or some other
ronvulsiou, possibly a thousand years back,
;hrew up a barrier of rock, which must be
rut or rather blown out in order to allow
;he passage of large steamships.
The prospectors have bored into this rock

i depth of 200 feet at different points, and
lundreds of calculations have been made
is to the quantity which must be taken

iway to make the great hole. The estlnatesaverage about 17,000,000 cubic yards.
k cubic yard of rock means a stone three
,'eet high, three feet wide and three feet
icross. If 17,000.000 yards of the rock were

olaced in one pile it would form a mass

>ver one mile square and sixty feet Hilgh.
To take away this rock and to buiid
ocks and dams to support the walls of
vater to the required depth are the great
;ngineering feats of the Nicaragua Canal.
Cons of the most powerful explosives must

)"e used. Holes must be drilled in such a

nanner that the force of the explosives
ivith which they are loaded will work directlyon the portion of the channel to be

»xcavated. Some of the blasts will contain
lully 50,000 pounds of explosive.

Latest Development of
the Ever Wonderful'

X Raus.
THE accompanying illustration shows

us the most novel experiment with

« the X rays. It not only shows the

hones of the bodyv which heretofore is *>1

hat could be seen by applying the rays, but

ilso shows the veins and arteries of whateverpart of the body it is applied to. An

interesting application has been made by
Professors Crookes and Roentgen which rerealedvery plainly the arteries and veins

»f the hand. The idea first occurred to

Dr. Harold Styles, of Edinburgh, and It

was carried into effect by the Medical

Supply Association, under the direction ot

P.*V.Ernest GWjglft ,SiC Cm fleglgBjtrft*
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If a sliip passes through this cut the
summit of the rock will be higher than the
top of her mainmast. An excavation over
125 feet wide must be made, for the minimumwidth of the canal will be 100 feet.
Although this is an enormous undertaking,
we have ill the" United States the men who
can plan and perform it, and experts have
even calculated its cost, which, allowing
for contingencies, will be less than $12,000,000,or about $4,000,000 per mile.
Two great dams will be needed to maintainthe water ways at a proper level.

These are termed the Ochoa and Tola. The
rock taken from the channel described will
be used in building them, mixed with cement.It is calculated that they will provP
strong enough to retain the tremendous
water pressure.
The Ochoa dam is to be 1,900 feet long

across the river San Juan and 70 feet high.
It will increase the depth of the river from
14 feet, its natural depth, to 70 feet, which
Is the highest point of the entire waterway.
On the Pacific side is what is known as

the Tola Basin, which will be filled with
.water to the depth of 30 to 70 feet, by
another dam 1,800 feet long and 70 feet
high. From the Ochoa dam to the Tola
dam a vessel will travel a waterway over

150 miles long, on which the fall is but
four feet of the entire length. To reach
the summit level, as this is termed, that is,
the highest point of the canal, involves
another engineering problem, on which

many years of study have been spent by
some of the most noted experts in the
world.
The decision reached by most of the engineershas been a system of locks. The

plans provide for three on one side of the
summit level and three on the other. The
highest will raise a vessel 45 feet, and the
lowest will raise her between 20 and 25
feet. They are to be 650 feet long, 80 feet
wide and 30 feet deep. The St. Louis or

St. Paul, for instance, could easily be accommodatedin them.
The canal will not be less than 30 feet

deep and 100 feet wide on the bottom.
The locks will be constructed of the

largest blocks of stone and concrete ever

used for this purpose, and will be closed
by gates of steel, beside which the largest
lock gates In the world will seem as pigmies.
A hundred experts for months have been

calculating in the offices of contractors in

Chicago, In the departments in Washington,and In far away Nicaragua on the cost
of this waterway. To-day over 200 engineersand their assistants are making final

surveys, following out the plans of the
Walker Commission, who visited the republiclast year. The final calculations

place, the limit of cost at $130,000,000, allowingfrom 15 to 20 per cent for contingencies.
By the Panama Route.

Twenty years ago the offices of five large
banking companies in Paris were nearly
wrecked bv mcbs of people, who crowded
and fought for an opportunity to Invest In

tion was on the hand of a child aged two

years, and the diagram here given shows

not only the bones but the distribution of

the blood vessels. Interesting features

clearly demonstrated are the rich capillary
plexus, which nourishes the delicate organs

of touch at the tip of the fingere, and the

peculiar rings or loop of the artery leadingto the thumb, whereby that member

may be easily extended without risk of

breaking the vessel. At the top of the

fourth digit a ligature had been tied and
the contents squeezed out of the vessels
(the hand had been amputated). The nutrientartery, so called because it feeds
the bone, is seen just between the two
bones of the arm, to each of which It gives
off a branch. At the palmar ends of the
finger bones little flat plates may be seen,
separated by 6mall spaces from the main
parts of the bones. A medical man can

by this means determine the age of the
body of a young person, because he knows

that; at a particular ago certain bones have
jrjsvt aotuofteq,^ Se'"
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stock in the Panama Canal. Ferdinand de
Lessepa and his associates secured $250,000,000in aid of their scheme, and not a

dollar was ever returned to those who investedit.
Although the Panama Canal was to be

about forty-seven miles long, its route lay
tHrniitrh ;i smnll mountain ranee. 823 feet
above sea level. Engineers who have been
over both routes say that to make a channelthrough this barrier would be equal to

cutting through-ten miles of such formationa9 exists on the Nicaragua route, althoughthe latter is two and nine-tenths
miles in extent.
The Panama Canal project started with

such backing that, in a few months after
work was commenced, 7,000 men were toilingalong the line of the big ditch, and

$10,000,000 worth of dredges, locomotives
and other apparatus were at the scene of

operations. To build the railroad for carryingmen and material, piles were driven
thirty and forty feet through a morass to

make a solid foundation. The rise of water
in the Chagres, the largest river in the

Panama district, would sometimes reach

twenty feet in as many hours, washing
away track and machinery, and frequently
portions of the canal work.
When operations ceased, about 19 miles

of the canal had been cut to its required
width of 72 feet, and 9 miles were completedto the required depth of 29 feet,
while a hole had been made in the mountainrange from 60 to 100 feet below Its

summit. The French engineers themselves
estimated that less than 20 per cent of the

work hajl been done.
How could $250,000,000 have been spent

in this distance? The fact is, but a small

portion of it was spent on the work proper.

Many millions went into the pockets of the

promoters of the company, and a large sum

went for unnecessary salaries. The director-generalof the canal alone received
$100,000 a year.
In spite of the reckless extravagance

- ~~ 1. - . - -Ct-nm th. rntns of
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the enterprise, and a large amount of machineryin good order is at the terminus,
with which work can be resumed at any
time.

American Ffour for tfie
' Pope's Last Wafer.
ROME, Sept. 2.For the last '"Host"

which His Holiness will receive, the
Sacred Wafer of the Body of Christ,

the fields of America, in whose Catholic interestsLeo XIII. has taken such deep and
anxious interest, will contribute, all unconsciously,the flower of their bloom.
From Minneapolis, the bustling town of

the far West, comes the flour for the
Sacred Wafer of St. Peter's. From the

great rich uplands of Wisconsin, Minnesota,Dakota, Montana and Manitoba, the
wheat has poured in to Minneapolis, whose
mills near the falls of Minnehaha (LaughingWater) grind the rich grain to rich
powder.
In the Convent of the Sacred Heart at

Rome the privileged Sister makes the
Sacred Wafer for the Pope. She also
makes the wafer bread for the Vatican
and the wafers for the Sisters' Communionsin the Chapbl of the Older of the
Sucred Heart. The last holy rite before
the Pope's death wlU be the swallowing of N

the boJy wafer, ....
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Friends of the Panama scheme will probablybring it to the attention of the next
Congress. It must be constructed, however,
with locks, and cannot be kept down to the
level of the ocean as first planned. The
Chagres River must also be kept within
bounds and provision made for floods, whlcli
come down its valley with the force of an

avalanche.

The Ship Canal Project.
The late James B. Eads was the father

of a scheme by which sea captains should
place their ships on a huge cradle and
drawn by locomotives especially constructed
4s\y i-Vio vmrnACA oomcc tlao Tafhmna i\f Th
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proposed railway

Mr. Eads and his friends ©pent fully
$500,000 in preliminary work. A railroad
has been built across the Tehuamtepec, but
It only carries cargoes, not the vessels them-
selves. Here Is his idea In brief: The ship
enters what Iqoks like an ordinary dock
filled with water, of course. At the bottom
of the dock is an immense cradle or caisson
constructed of steel. The water Is lowered
in-the dock until the ship is received on the
cradle in nearly the same manner as when
she is in a dry dock. Hundreds of supports
are placed in different positions under tho
hull, so as to properly support the great
weight. Then steam, hydraulic or electric
power is used, and the ship and cradle are

forced up to a level with three or four railroadtracks upon which stand as many locomotives.They are attached to this cradle,
which Is really an enormous platform, and
at the word start ahead with their huge
load.
The arrangement for leaving the dock Is

similar to ihat of a car ferry, only the ap'paratus is constructed on a larger scale.
On arriving on the other side the locomotivesare detached, the cradle submerged,
and the ship is ready for her voyage In the
Atlantic or the Pacific, as the case may be.

It is calculated tliat three locomotives
could haul a vessel of 6,000 tons with ease,
while engines would be turned out of a

power to haul 3,000 tons each if desired.
The idea of a ship railroad Is as old as '

the hills. In the fifteenth century Venetianshauled galleys a distance of fifty
miles overland and up a hill over 200 feet
high. Historians state that Mahomet buMt
a ship railroad near Constantinople and carriedships a distance of five miles by this
means. The ship railroad across Nova
Scotia Peninsula is seventeen miles long,
but cost only $5,500,000. It will transport a

vessel carrying 1,000 tons of cargo on two
tracks, each of which are four feet eight
Inches In width.
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